The shift from a fee-for-service payment to a value-based Fund Scorecard on Local Health System Performance, and the Dartmouth Atlas HRR dataset was used. Our primary findings show that the more diverse a HRR is, the more likely it is to be associated with lower ranking for access and affordability prevention and treatment avoidable hospital use and cost as well as healthy lives. Total performance score was significantly related to a better health ranking on prevention and treatment, hospital use, and cost, as well as healthy lives. This research supports the assertion that communities, particularly minorities in those communities, affect local health care performance in a variety of ways.
As a result of the ACA, 20 million adult Americans have obtained health insurance from 2011 to 2016, including 8.9 million white, 4 million Hispanic, and 3 million black adults ages 18 to 64. 29 In addition, the Hospital Value-Based Purchasing (HVBP) program implemented as part of the ACA has the potential to drastically change the current health care system by introducing incentivized approaches to promote stability and health equality for patients. 30 These financially driven incentives adjust hospitals' payments based on their performance on 4 domains. The domains are the clinical process of care domain, the patient experience of care domain, the outcome domain, and the efficiency domain. The total performance score (TPS) is comprised of the clinical process of care domain score (weighted as 10% of the TPS), the patient experience of care domain score (weighted as 25% of the TPS), the outcome domain score (weighted as 40% of the TPS), and the efficiency domain score (weighted as 25% of the TPS).
Hospitals performing in the lower 25 percentile receive a 1.75% reduction on all eligible drug-related group payments through The Centers for Medicare and Medicaid Services (CMS). 31 However, the value-based system has considerable number of disadvantages associated to health disparities within minority regions. This model has been proven to be unsuccessful to promote positive health results for minority patients suffering from chronic illnesses and other related diseases. 32 The first large Medicare pay-for-performance program for doctors and medical practices, which ran between 2013 and 2016, failed to deliver on its central promise to increase value of care for patients. The failure of this model has a direct relation with health disparities for patients with low-income and those who do not have the insurance to cover the expenses to see their primary physicians.
The value-based model, in practice, has generated health disparities by inadvertently shifting payments from physicians caring for sicker, poorer patients to those caring for healthier, richer ones. In order for the value-based plan to work for both providers and vulnerable populations, the model must account for differences across various patient populations in clinical and social risk factors for poor outcomes. 33 Without a proper solution put in place for disadvantaged communities, the structural barriers will continue to disproportionately affect minority communities. 13 
| CONCEPTUAL FRAMEWORK
The ecological model has been chosen ( Figure 1 ) with the intention of properly framing the relationships between an HRR's diversity level and its overall performance. Specifically, the ecological model will allow us to identify the cross-level and interlevel effects which occur as a result of the diversity of an HRR and the resulting performance measures which are access and affordability, prevention and treatment, avoidable hospital use and cost, and healthy lives.
The ecology model refers to the complex interrelationship within the environment of the organization. 34 This forms the outline of the ecological model which is comprised of the following 5 categorical levels 35 : (1) public policy-local, state, national, and global laws and policies; (2) community-relationships among organizations, institutions, and informational networks within defined boundaries; (3) institutional-social institutions with organizational characteristics and formal (and informal) rules and regulations for operations; (4) interpersonal-formal and
The ecological model adopted for examining the performance of the health local system e356informal social networks and social support systems, including family, work group and friendship networks; (5) intrapersonal-characteristics of the individual such as knowledge, attitudes, behavior, self-concept, skills, and developmental history.
The ecological model provides a framework which is comprised of a combination of skills, methods, relationships, and interactions which prevent wasted efforts and poor outcomes when not brought together with adequate focus and balance. 36 The HRR's diversity can intuitively be thought to have a linear cause and effect relationship with the performance outcome measures. However, this judgment fails to recognize the potential existence of feedback due to the conception of a forward linear relationship. 37 In contrast, the ecological model and ecological thinking offer a path for analyzing complexity which exists in social networks, of which the HRR is indeed 1.
8,38
At the policy level, the ACA has helped provide uninsured Americans the opportunity to purchase affordable insurance from a system of state-based insurance, thus reducing disparities among minority groups. The ACA is intended to have a beneficial indirect cross-level effect from the level of public policy to the interpersonal and intrapersonal levels by way of the community level's state-based insurance companies. 39, 40 However, even with the increase of minority access to health care, disparities can still exist which have costly effects on the health care system.
Health care disparities are defined as differences in treatment experienced in the quality of health care received by racial and/or ethnic minorities when access to care is equal. 41 Even when socioeconomic status is controlled for within statistical models, racial and/or ethnic minorities still often receive subpar levels of health care. This compromised care causes minority groups to disproportionately bare the effects of illness and premature death, including higher infant mortality rates, in comparison with the rest of the population. 41 Studies have shown that racial/ethnic minority patients are more likely to report lower quality in overall interaction with their providers because of reduced consultation time, diminished trust, less respect by providers, and poorer communication compared with their white counterparts. 42 Additional research has shown that this correlation between health disparities and race/ethnicity are fueled in part by social determinants of health which are experienced by these populations. 42 According to the World Health Organization, these social determinants are comprised of conditions in which people are born, grow, live, work, and age. 42 These social determinants have a multilevel effect on an individual by influencing the individual's social and economic opportunities, which in turn directly impact health care access and outcomes. 42 In this explanation of the social determinants of health, the ecological model portrays social determinants as having an indirect cross-level effect on the individual. 40, 43 Another policy aimed at improving the health of communities, the HVBP, has resulted in the presence of a potential negative feedback loop. Hospital Value-Based Purchasing has inadvertently shifted money away from physicians who treated sicker, poorer patients to pay for bonuses that rewarded practices treating richer, healthier populations. 33 This unintended consequence stems from the program's failure to properly account for differences across various patient populations in clinical and social risk factors for poor outcomes. 33 As funds have been taken away from hospitals which treat these sicker and poorer patients, the hospitals are left with fewer resources to treat their patients thus lowering their performance indicators further and repeating the cycle. This may further exacerbate disparities associated with minorities and underinsured groups by reducing or removing access to quality health care.
The issues and attempted solutions listed above offer a small glimpse at the effects that community diversity can have on an HRR's performance measures. A direct implication of ecological models is that single-level interventions are unlikely to have powerful or sustained population wide effects. 38, 44 It is with this intention that we set out to calculate the quantitative effects of community diversity on HRR performance with the hopes of showing that more research is needed to address on multiple levels the disparities that exist within the health care system. Therefore, this study aims to examine the association between exposures hospital TPS, age, race, socioeconomic factors inducing education attainment and income levels, and 4 primary outcomes of health system performance measures.
Specifically, we hypothesize that HRRs with a greater level of diversity will consistently rank lower in local health system performance scores, while holding social determinant factors constant. The Dartmouth Atlas of Healthcare defines an HRR as a health care market in which at least 1 hospital is capable of providing specialized services and complex surgeries. 19 In total, there are 306 HRRs with their own unique health care market. 19 Each HRR boundary is primarily driven by where most of its residents went for cardiovascular procedures and neurosurgery. The logic for developing HRRs was to define regional boundaries of where residents tend to receive services rather than their proximity to a health care provider. 19 Furthermore,
HRRs provide health service researchers with critical information regarding referral patters and service utilization of care. 20 
| Variables
Our main outcome variables consisted of 4 HRR performance measures, which are access and affordability, prevention and treatment, avoidable hospital use and cost, and healthy lives. The 2016 commonwealth scorecard operationalized each of these measures using 36 health quality indicators listed in Table 1 . A ratio comparing the local area rates to a benchmark was estimated for each of the 36 health quality indicators. The local rate was divided by the benchmark if the higher rates indicated a move in the positive direction and vice versa if the lower rates indicated a positive direction. Afterwards, a dimension summary score was calculated for each local area. 22 Our primary independent variable was the level of diversity of an HRR operationalized by estimating an entropy index score for each county-aggregated to the HRR level-that is comprised of the proportions of the 6 ethnic groups: (1) non-Hispanic white, (2) black, (3) Hispanic, (4) Asian, (5) American Indian or Alaskan Native, and (6) Native Hawaiian or Pacific Islander. The greater the score, the more diverse a HRR. 46 This variable is considered an ecological variable in our model due to its cross-level implications. To aid us in this study, we have aggregated the entropy index score for 2322 US counties to the HRR level. Aggregation allows us to infer the association of the parallel HRR-level variables with county-level health status. This "ecological inference," also known as "cross-level inference," has been deemed by some researchers as the only reason for conducting ecological research. 43 Other covariates included in the model were hospital and county-level indicators aggregated to the HRR level. Such variables at the hospital level included TPS for each hospital in the sample, number of staffed beds per thousand, 47 Medicare discharges percentage of total discharges, and Medicare days as a percentage of total inpatient days. Variables at the county-level included education attainment level, unemployment rate, income per capita, and median age.
| Approach
For our analysis, we utilized a cross-sectional design merging multiple secondary data sources. Firstly, we conducted a bivariate analysis to examine the relationship between HRR health system performance and hospital performance and community diversity level in our HRR sample. Secondly, we examined the sample for normality e358using skewness/kurtosis tests. To eliminate any multicollinearity, we used Pearson correlation matrix for all variables and found that all correlation coefficients <0.60. We reported means and standard deviations for continuous variables.
Thirdly, we estimated a multiple regression model to explore the relationship between each local health system performance indicators and county diversity level at an aggregated HRR level. To reduce the error due to random variation and the fact that our main variable of interest is at the group level, rather than the individual level, we aggregated all hospital-level data to the HRR level as continuous count variables. 48, 49 Therefore, since our outcome variables are all continuous, we used a multiple regression to determine the association between resource availability of county diversity and local health system performance on the 4 key indicators. All statistical analyses were performed using STATA software version 14.0. This study is in compliance with ethical guidelines. In accordance with the policy of the University of North Florida, the research was categorized as exempt by University of North Florida's Institutional Review Board because the study does not require animal/human subjects. The study analyzed secondary data that is publicly available. We analyzed a total of 303 HRRs out of 306 due to exclusion of missing data. We summarized the study sample in Table 2 . For interpretive purposes, a higher health system performance ranking score is indicative of worse performance as presented in was positively associated with access and affordability, in addition to prevention and treatment, but negatively associated with avoidable hospital use and cost, as well as healthy lives. Unemployment rate was negatively associated with all 4 performance measures. The opposite was found true for income per capita, where an increase in income per capita would result in a positive impact on all 4 performance measures. Median age of an HRR was only found to be positively associated with access and affordability, as well as prevention and treatment. Hospital referral regions with a larger percent of rural counties were associated with a decrease in healthy lives scores, as well as avoidable hospital use and cost. Hospital referral regions with an increase in the percentage of individuals with less than high school education were ranked lower on access and affordability, prevention and treatment, avoidable hospital use and cost, as well as healthy lives. On the other extreme, HRRs with an increase in the percentage of individuals with college or higher education attainment were ranked higher on all 4 performance measures.
We analyzed 4 separate multiple regression models for local health system performance measures (Table 4) .
Our primary findings show that the more diverse a HRR is, the lower ranking it receives for access and affordability Lastly, generally higher education attainment resulted in statistically significant better ranking for all health system performance measures. has been documented that only 14 local health referral regions improved across all health system performance measures. 21, 22 Our study notes that these improvements might not be equality distributed among ethnic groups.
As a result, this study's primary finding highlights the importance of diversity and inclusion. We identified that HRRs with a high racial entropy index score-as measure of diversity-scored lower in health system performance measures (access and affordability, prevention and treatment, avoidable hospital use and cost, and healthy lives).
One explanation is that providers that coordinate care for minority communities receive fewer resources to allocate funds and establish prevention programs for patients with severe chronic illnesses. 8, 51 The lack of resources widens the gap of health disparities by increasing the risk of patients to be readmitted to hospitals and emergency departments.
52-56
The shift from a fee-for-service payment scheme to a value-based payment scheme, sparked by the ACA, introduced pay-for-performance programs such as HVBP. Recent research has focused on the effectiveness of these new health policy initiatives on hospital systems and the associated influence on reducing cost and improving patient care.
However, previous inquiry has not considered how the local community may affect hospital system performance and resulting performance data. Prior studies indicate that certain hospital attributes influence higher percentage of minority patient volume 57 and an increased minority patient volume may impact hospital performance. 58 We found Prob > F 0.00 Prob > F 0.00 Prob > F 0.00 Prob > F 0.00 ***Significant at P < .01.
**Significant at P < .05. *Significant at P < .1.
that HRRs with higher ranking score in prevention and treatment, avoidable hospital use and cost, as well as healthy lives were associated with better overall hospital TPS. However, TPS was not associated with access and affordability. This supports the current literature, which states that access inequality remains among non-white patients and additional policy changes might need to be considered to closing the inequality gap. 59 Quality of care provided by hospitals, adjusting for hospital characteristics, accounts for a large portion of the disparity experienced between minority and white patients and may impact the health of the community. [60] [61] [62] Consistent with the body of literature, the more diverse the HRR experience, the more worse the 30-day readmission rates and avoidable hospitalization across 4 conditions (heart attack, pneumonia, hip replacement surgery, and AMI). 63, 64 In addition, based on the evidence compiled from various HRRs, hospitals and specialized facilities that care for diverse population experience lower quality performance scores as opposed to hospitals catering to more homogenous populations. 65 Under the 2010 ACA, hospital community engagement policies were also enacted and are designed to improve population health. However, our results indicate that these community benefit activities are not necessarily benefitting minority groups with regard to accessing hospitals which are ranking most highly in TPS measures. It is worth considering the difficulties hospitals may face in developing community interventions within communities that are diverse, as more nuanced and specific interventions are likely necessary. However, it does seem clear that either more well-articulated strategies for engaging community partners and stakeholders are needed, or more dedicated and concerted efforts to promote community health is required. 66 As such, hospitals within these diverse HRRs should seek community engagement strategies designed to reduce obstacles for minority groups to receive quality care.
Even though the ACA has worked to improve quality and value of care, recent study has indicated that pay-for-performance may play a small role in decreasing access to minority groups. Since pay-for-performance is based on positive results from patients, providers may avoid seeing certain patients that have conditions or illnesses that show no signs of improvement due to socioeconomic and life style factors. Hospitals located in high ranking local health system will benefit from healthier communities and patients. Minority patients may experience a greater risk of certain health conditions, such as heart disease, and can face discrimination due to some providers having perception that these patients will not achieve optimal results compared with their white counterparts. For instance, a study conducted in 2005 found that disparities in rates of coronary artery bypass graft procedures increased for black and Hispanic patients, relative to white patients, after the implementation of the New York CABG public quality reporting program. 67 The introduction of the ACA has provisions aimed at reducing health disparities by providing minority groups access to more insurance options. 18 However, it is estimated that minority communities in the future are likely to remain proportionally less insured than their counterparts. Among all of minority groups, it has been estimated that blacks and Hispanic Americans will be among the uninsured population in the coming years. 68 A growing literature shows that by reducing exposure to large medical expenses, health insurance leads to better financial outcomes, such as improved credit scores and a reduced risk of bankruptcy. 69, 70 Inquiry focused on state Medicaid expansion status indicates that the percent uninsured was lower in expansion states in 2013 and declined more in those states than in nonexpansion states. 68 The percentage of blacks without health insurance decreased by 5.6 percentage points in expansion states and by 4 percentage points in nonexpansion states. 68 For Hispanics, the uninsured rate decreased by more than 7 percentage points in expansion states and by 5.1 to 5.4 percentage points in nonexpansion states. 68 Hospital referral regions located in expansion states may increase the quality of care and TPS by focusing on providing better access to minority patients that have Medicaid.
Finally, the disparities low-income and vulnerable populations face can be attributed to gaps in the socioeconomic factors and the availability of local resources as well as local norms and practices. 8, 22 Social and economic determinants are key components linked to TPS and the quality of care delivered to minority patients. Patients with more education and a stable income compared to those with less education and or less income can experience a greater chance of receiving adequate services from their providers. In addition, patients within the lower income bracket are prone to discrimination based on race, socioeconomic factors, and lifestyles. Many of those patients from vulnerable communities are minority groups who experience higher rates of inequality. In addition, many of the indicators listed from the results explicitly show that rural communities that visit safety-net hospitals are not receiving similar outcomes compared to hospitals providing services to majority groups. 71, 72 Safety-net hospitals and community-based programs are provided with little funding to invest in population health interventions to substantially reduce the health disparities inflicted on patients. Furthermore, programs created through the ACA require CMS to reduce payments to hospitals with poor performance. 71 The CMS risk adjustment methodology incorporates patient age, sex, and comorbidities, but does not include race, ethnicity, nor socioeconomic status. 71 Previous studies have indicated that race and ethnicity and socioeconomic factors are significantly associated with readmissions and the risk adjustment methods can influence providers to potentially exclude or differentially avoid minority patients in order to avoid HVBP and Hospital Readmissions Reduction Program's penalties. 71 Some of the limitations of the study findings include quality measure issues since the measures are based on publicly available secondary sources, which inherently are imperfect. In addition, some of these quality measures are drawn from administrative data, which is limited in coverage of clinical areas and less likely to account for attrition. Lastly, HRRs cross states lines, and we are unable to examine the impact of state-level policy on overall HRR health system performance, such as Medicaid expansion policies. Our study design uses cross-sectional, which limits us to correlations rather than causation. 73 However, our study has multiple strengths, including a large and diverse population representative of the United States. Additionally, we had access to complete census data of hospitals in the United States during the study year. Finally, our study statistical methodology addresses variance limitations by using HRR-level data.
| IMPLICATIONS
It has been well documented that educational level, socioeconomic status, and health status are all directly linked and are key components of our social structure and play a major role in how we progress as a society. 11 Since the population within the United States has continued to become more diverse with minority population is steadily increasing, many of those patients are receiving low income and have lower educational background compared to other counterparts. These factors can negatively influence the way population health and poor outcomes can influence minority patients to monitor their health status. Over the past 2 to 3 decades, the prevalence of health care disparities have increased with recent research showing minorities (blacks, Hispanics/Latinos, Native Americans, and Pacific Islanders) being disproportionately affected, resulting in poorer health outcomes compared to nonminority populations.
11
The social and economic determinants that cause minority patients to have poor health results showcase that these individuals have poorer health outcomes as it relates to multiple diseases-cardiovascular disease, diabetes, asthma, cancer, and HIV/AIDS.
Our recommendations are presented to solve this detrimental issue plaguing vulnerable communities. We suggest that future research must include minority groups in their studies to find correlation with health discrepancies and race.
Also, specialized care facilities and hospitals must focus on recruiting minority providers to establish cultural competency among various ethnic groups. Minority patients will begin to feel comfortable going to providers that share the same cultural background 11 and build a strong relationship with providers to track the progress of their health.
Community-based partnerships should be established and focus on low-income, underserved, disadvantaged families, and children at-risk. 16, 74 This form of population health has the potential to reduce disparities by collaborating with and educating minority patients on effective choices in regard to their health conditions.
